FOLLOWIG the publication in 1958 by Stewart, 
Webb and Hewitt of the results of their retrospective survey into X-ray exposure in utero as a possible etiological factor in childhood cancer, we started a prospective survey of the mortality from leuk2mia of children exposed in utero to diagnostic X-rays. In this study we were associated with Professor A. Bradford Hill, and had the invaluable help of Dr. E. Rohan Williams and other radiologists.
Material and methods.-The study is based on information from eight hospitals, four in London and four in Edinburgh. At each hospital lists were compiled ofwomen who had had abdominal X-ray eaminations during pregnancy, and who subsequently had been delivered in hospital. The lists related to X-ray examinations during the period 1.1.45 to 31.12.56 inclusive. From the relevant case records and from the birth records of the Registrars-General of England and Wales and of Scotland records were obtained of 39,166 live-born children of whom 20,987 were males and 18,179 were females.
Deaths ascribed to leukemia in this study population were identified by checking our records against the lists of children certified to have died from leukemia in England and Wales and in Scotland, during the years 1945 to 1958. These lists had been supplied by the Registrars-General to the Medical Research Council.
The national mortality statistics of England and Wales were used in the calculation of the expected number of leuk2mia deaths 'in the whole population, due allowances being made for losses from the study population due to death and to adoption.
Results.-Altogether 9 deaths from leukemia were observed whereas 10-5 were expected. 7 deaths were among males and 2 among females, the expected numbers being respectively 6-1 and 4-4. For children exposed during pelvimetry 4 deaths were found compared to 5-4 expected, and for those exposed during a single plain diagnostic X-ry examination of the abdomen the corresponding figures were 5 and 4-3. All except one of the children were irradiated during the last month of intra-uterine life, the single exception being exposed during the eighth month.
The data, therefore, as they stand show no evidence of any special leukLemogenic risk to the child associated with X-ray examination during the last two months of ante-natal life.
Discussion.-The results oT this survey differ from those of Stewart and her colleagues (1958) and those of Ford and his colleagues (1959) . In contrast they are in agreement with data reported by MacMahon (1958) .
The results obtained by Stewart and her colleagues indicated that some leukemogenic risk is involved to the child in ante-natal radiography, but it may be that the risk is not as high as was suggested, i.e. that the child exposed in utero incurs approximately twice the normal risk of dying from leukemia or some other form of cancer before the age of 10. The finding by these workers of (1) a positive correlation between risk and the number of films taken, (2) a greater risk in early pregnancy, and (3) the greatest risk of all in association with abdominal X-ray examination supports the idea that a definite risk is incurred. On the other hand the histories of radiation exposure were obtained from the mothers of the dead children whereas the control histories were obtained from mothers of living children. A SEPrMBER difference in recollection between the two groups may have introduced bias into the, results, probably due to under-reporting of their exposure histories by the control mothers. The data of the closely similar retrospective survey of Ford and his colleagues (1959) also indicate the existence of some risk, but again the data on the exposure history of the mothers do not appear to have been obtained objectively. By contrast the data reported by MacMahon were all obtained objectively. MacMahon studied a 1 % sample of 252,203 live births which took place in 11 selected maternity units in New York City between 1947 and 1954. He found that 713 Y% of the sample children had been irradiated in utero and that a similar percentage of the 114 children who had died from cancer in the total study population had also been exposed in utero. These data, therefore, do not suggest any special risk.
In the present survey inaccuracies may have occurred in the identification of deaths; steps are being taken, therefore, to check the validity of the technique used. A second criticism is that the study population was derived from 8 metropolitan hospitals, where X-ray techniques are, from the point of view of radiological safety, above average. Finally the results may have been affected substantially by chance factors. Out of nearly 40,000 children studied only 9 deaths from leukmemia were found. With such a small number chance factors are relatively important.
Thus if, based on an increased risk from radiation, the expected number of deaths had been as high as 16, then a finding of 9 or less due to chance alone would not have been surprising (P =0*04 An observed number of 16 would have indicated an excess risk of just over half that suggested by Stewart and her colleagues.
In conclusion it seems likely that if a leuk2emogenic risk is incurred by ante-natal X-ray exposure, then the risk is almost certainly very small, and unlikely to be as great. as double that to which the general population of children is exposed.
Geographical Variation in Leuk2nia Mortality in Relation to
Background Radiation Epidemiological Studies [Summary] By London IN a study of the distribution of leukaemia in Scotland, the country was divided into 10 areasthe 4 principal cities, 5 mainly rural areas and the rest of Scotland. Population estimates by sex and 10-year age groups were obtained for September 1939, April 1951 and June 1956 and mean populations for 1939-46 and 1947-56 were estimated by linear interpolation. The estimates were more accurate for the second period than for the first, because of wartime movements of population in the first period. The numbers of deaths expected in each of the 10 areas were calculated by multiplying the populations in each of the sex and 10-year age groups by the corresponding national sex and age specific mortality rates and summing for all ages over 15 years. Standardized mortality ratios for persons aged 15 years and over were obtained for each area by expressing the recorded numbers of deaths as a percentage of the number expected. The study was limited to the data for adults, as it was thought that any effect produced by background irradiation would be more likely to be manifested in this age group. The results showed that there had been an excess mortality for leukemia in two areas-Aberdeen and Edinburgh -which could not reasonably be regarded as due to chance. In Aberdeen, with 134 deaths, the standardized mortality ratio (S.M.R.) was 146; in Edinburgh (with 305 deaths) it was 124. The S.M.R. was highest in Aberdeen for men and for women and for all persons in the period 1947-56. In the earlier period, when the population estimates were less accurate, the S.M.R. was less than in Edinburgh.
The Registrar-General for Scotland had provided copies of the death entries from leukrmia for all Scotland since 1939 in the course of an-
